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WE CLAIM: 



* 



^ An amino acid sequence comprising antithrombin having an H-helix, wherein at 
least one amino acid oYthe H-helix is modified to have a more positive charge 
than an H-helix of non-modified antithrombin. 

2. The amino acid sequenceW claim 1, wherein at least one negatively charged 
amino acid of the non-modified H-helix is substituted with a neutral or positively 
charged amino acid to foim the modified H-helix. 

3. The amino acid sequence of qlaim 1 , wherein at least one neutral amino acid of 
the non-modified H-helix is substituted with a positively-charged amino acid to 
form the modified H-helix. 



j/ A modified antithrombin protein having one^ more amino acids in the region of 
amino acids 304-3)4 modified to mave a more positive charge than non-modified 
antithrombin. 

5. A pharmaceutic^ composition comprising thp modified antithrombin protein of 
claim 4. 

6. The modified antithrombiii^^ 4, havinV one or more of the 
following amino acid substitutions: D3Q9K, E310K,^312K, E313K, D309R, 
E310R, E312R, E313R. 



7. A pharmaceutical composition comprisinathe modified antithrombin protein of 
claim 6. 



8. The modified antithrombin protein of claim 6 5 having the following amino acid 
substitutions: D309K, E310K, E312K, E313K. 
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A nucleic acid sequence encoding a modified antithrombin having at least one 
nucleic acid modified to encode at least one modified amino acid of the 
antithrombin H-heiix, such that the H-helix has a more positive charge than a H- 
helix of non-modi fiea antithrombin. 



1 0. The nucleic acid sequence of claim 9, encoding a modified antithrombin protein 
having one or more amini acids in the region of amino acids 304-314 modified to 
carry a more positive charge than non-modified antithrombin. 
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11. 



The nucleic acid sequence of claim 10, wherein said one or more modified nucleic 
acid results in one or more of thf following amino acid substitutions: D309K, 

E312R,E313R. 



E310K, E312K, E31 




309RAE 



12. The nucleic acid sequence of claim y 1, wherein 




acid results in 



me or more of the following ; 



E310K, E312K, E313K. 



teid one or more modified nucleic 
ino acid substitutions: D309K, 



A method for inciting the activity of ttiroitibin bo\md to thrombomodulin (T- 
TM) in a patient, comprising administering to said pkient an effective inhibitory 
amount of a modified ahtithrombin^^^erein at least ope amino acid of the 
antithrombin H-helix is modified to carry a Ijiore positiYe charge than a H-helix of 
non-modified antithrombin. 



A method for inhibiting the activation of ProteiVi C by thrombin bound to 
thrombomodulin (T-TM) in an animal, comprising contacting said T-TM with an 
effective inhibitory amount of a modified antithrombin, wherein at least one 
amino acid of the antithrombin H-helix is modified to carry a more positive 
charge than a H-helix of non-modified antithrombim 
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A method for inhibiting Activated Protein C degradation of one or more of 
Coagulation Factors V, VIII, or X in an animal, comprising contacting said 
sample with an effective inhibitory amount of a modified antithrombin, wherein at 
least one amino acid of the antithrombin H-helix is modified to carry a more 
positive charge than\a H-helix of non-modified antithrombin. 
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yf A method for treating coagulation deficiency in a patient comprising 

administering to said patient an effective procoagulant amount of a modified 
antithrombin, wherein at l&ast one amino acid of the antithrombin H-helix is 
modified to carry a more positive charge than a H-helix of non-modified 

antithrombin. 

/ 

1 7. The method o/claim 1 6, wherein the moctafied antithrombin has one or more 
amino acids in the region of amino acids 304^. 14 modified to have a more 
positive charge than non-modified antithrombin^ 

1 8. The method okclaim 1 7, wherein the modified Afatitoirombin has one or more of 
the following aikino acid substitution^: D309f , ^3l\0K, E312K, E313K, D309R, 
E310R, E312R, EJt^ 

19. A method for treating hemophilia comprising administering to a patient in need 
thereof an effective amount of the modified antithrombinvpf claim 4. 



A method for extending the bioavailability of Factor VIII in a patient, comprising 
administering to the patient an effective amount of a modified antithrombin, 
wherein at least one amino acid of the antithrombin H-helix is modified to carry a 
more positive charge than a H-helix of non-modified antithrombin, and wherein 
said amount is effective to inhibit degradation of Factor VIII. 
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2 1 . The method of claim 20, wherein the modified antithrombin has one or more 
amino acids in the region of amino acids 304-314 modified to have a more 
positive charge\han non-modified antithrombin. 

22. The method of claiflj^, wherein the modified antithrombin has one or more of 
the followina^mino acid substitutions: D309K, E310K, E312K, E313K, D309R, 
E310R, E3j 

23. The pharmac^uticaJ/comAosiAon of claim 5, further comprising a therapeutically 
effective amount of Facton VIIL 
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24. The pharmaceutical composition of claim 23, comprising a molar ratio of 
approximately 1:1 of said AT-pos to Factor VIII . 
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